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With an incidence of 0.0017% to 0.28% in selectedautopsy series,1-3 primary tumors of the heart areextremely uncommon. According to an ArmedForces Institute of Pathology–reported series,4
25% behave in a malignant manner, and only 2% are undifferen-
tiated sarcomas. The latter generally occupy the left atrium (81%)
and exhibit a solid and infiltrative pattern.4 This study reports a
rare case of undifferentiated sarcoma arising from the fossa ovalis of
the interatrial septum at clinical presentation, with biatrial involve-
ment and an unusual echocardiographic pattern related to the pseudo-
cystic nature of the tumor, which mimicked an atrial myxoma.
Clinical Summary
A 28-year-old previously healthy woman was admitted for sudden
dyspnea on exertion and ingravescent orthopnea. The patient also
had epigastric swelling and declivitous edema. The radiograph
showed a bilateral pleural effusion and an accentuation of pulmo-
nary pattern. An electrocardiogram showed sinus rhythm, but with
an incomplete right bundle branch block indicative of anomalous
pulmonary venous drainage. A 2-dimensional echocardiogram
(Figure 1, A) revealed a pronounced pericardial effusion and a
biatrial tumoral mass that totally occupied the left atrium with a
nonhomogeneous pattern. The clinical diagnosis was atrial myx-
oma.
At operation, an ovoid mass was seen that measured 7.5 4 
3.4 cm in the left atrium and 4.5  3.2  3.4 cm in the right
atrium, with a common origin arising from the fossa ovalis. The
mass was completely removed, along with the interatrial septum,
which was replaced with an autologous pericardial patch. The
surgical treatment required cardiopulmonary bypass. A macro-
scopic examination of the tumor showed a well-defined surface
with an ovoid shape. The color was yellow-gray. A cut-surface
examination (Figure 1, B) confirmed the pseudocystic appearance
of the tumor. The histologic examination (Figure 2, A) showed
groups of large and round spindle cells with oval nuclei, prominent
nucleoli, and sparse cytoplasm in a loose edematous, Alcian stain-
ing, extracellular matrix with a focal pseudocystic and microcystic
appearance. The neoplastic cells exhibited a high degree of nuclear
pleomorphism and mitotic activity. Focal necrosis was also
present. On immunohistochemical investigation, the neoplastic
cells stained positively for vimentin but negatively for cytokeratin,
S-100, smooth muscle actin, and leukocyte markers. No cross
striations were identified in the elongated, spindle-shaped cells.
Electron micrographs (Figure 2, B) showed an evident rough
endoplasmic reticulum with some cystlike dilatations and large
mitochondria, embedded in an amorphous, finely granular matrix.
A histologic diagnosis of undifferentiated sarcoma was made. Two
years later, the patient is healthy and free of any sign of disease.
Comment
Primary malignant tumors of the heart are extremely uncom-
mon.1-3 Most are sarcomas, including angiosarcoma, lymphosar-
coma, giant cell sarcoma, fibromyxosarcoma, leiomyosarcoma,
neurogenic sarcoma, and rhabdomyosarcoma. Undifferentiated
sarcomas show a frequency varying from 0% to 24% in all re-
ported series.4 This high variability in part reflects inadequate
sampling and a lack of adequate material for complete immuno-
histochemical and ultrastructural analysis. Undifferentiated sarco-
mas proliferate rapidly, and generally patients die of progressive
heart failure, although distant metastases are also encountered at
diagnosis.1 A more useful diagnostic tool is the transthoracic and
transesophageal 2-dimensional echocardiogram, which usually ac-
curately identifies the shape, dimension, and possible valve in-
volvement and invasion of myocardium, thus providing informa-
tion necessary for an optimal therapeutic approach. This case is of
interest both for the unusual clinical presentation, which mimicked
an atrial myxoma, and for its pathologic features. There are no
cases of undifferentiated sarcoma with biatrial involvement de-
scribed in the literature. Echocardiographically, the tumor pre-
sented a nonhomogeneous appearance without any malignant as-
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pect, such as irregular shape or invasion of myocardium, and it was
more like a common atrial myxoma, which usually arises from the
fossa ovalis.5 A pseudocystic appearance is also highly unusual in
undifferentiated sarcoma. This might derive from the accumulation
of a hydrophilic proteoglycan-rich extracellular matrix as a con-
sequence of deregulated synthesis by neoplastic cells. The ultra-
structural secretory aspect of the cells, resembling that of primitive
mesenchyma, supports this concept. It is likely that the patient’s
relatively good follow-up after 2 years is related to the site of
origin and to the smooth profile without infiltrative edges, although
other cases are needed to confirm this hypothesis.
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Figure 1. A, Two-dimensional transthoracic echocardiogram
showing left (LA) and right atrium (RA) totally occupied by tu-
moral masses (arrows). RV, Right ventricle; LV, left ventricle. B,
Cut surface of tumor with alternating solid and cystic areas.
Figure 2. A, Microscopic examination of undifferentiated sarcoma
showing groups of atypical round cells with sparse cytoplasm in
loose mesenchymal matrix (hematoxylin and eosin stain, original
magnification 200). B, Electron micrograph of a neoplastic cell
with evident rough endoplasmic reticulum with some cystlike dila-
tations and large mitochondria (original magnification 4300).
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